Detection of hypoxia by measurement of DNA damage and repair in human lymphocytes (comet assay): a predictive variable for tumor response during chemotherapy in patients with head and neck squamous cell carcinoma.
Only few studies have tried to identify parameters at the time of diagnosis or during treatment that can assist the clinician in predicting the response to Cisplatin, 5-Fluorouracil +/- Folinic acid therapy in patients with head and neck squamous cell carcinoma (HNSCC). The alkaline comet assay was used to measure both cellular hypoxia and DNA single-strand break (ssb) kinetics in individual lymphocytes of HNSCC patients undergoing combined therapy. The intracellular level of FdUMP, dUMP and mTHF were also measured during treatment. Two distinct types of cell populations were detected, from the less damaged population representing the hypoxic cells to the most damaged cells population representing the aerobic cells. We also described a direct relationship between DNA damage and repair and drug metabolism in lymphocytes and treatment efficacy. The response of tumors to chemotherapy is thought to be a function of the drug's pharmacological properties (the intracellular level of FdUMP and mTHF). In addition, a relationship between platinum DNA adduct levels in lymphocytes DNA (comet assay) and tumor response has been observed, suggesting that clinical resistance to platinum drugs is attributable to DNA repair functions of the host, and thus the degree of cytotoxicity is similar across all cell types.